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M r .  Chairman and Members of t he  Subcommittee: 

I am pleased t o  have t h i s  opportuni ty ,  i n  my f i r s t  

appearance before  t h e  Subcommittee, t o  t e s t i f y  i n  support  

of t h e  P r e s i d e n t ' s  F i s c a l  Year 1973 budget reques t  f o r  t h e  

Nat ional  Aeronautics and Space Administration. 

Accompanying pe today a r e  D r ,  George M. Low, M r .  W i l l i s  

H .  Shapley, D r .  Wernher von Braun, M r .  William E. L i l l y ,  and 

t h e  program o f f i c i a l s  d i r e c t l y  i n  charge of the  opera t ions  of 

t h e  Agency. All of these  gentlemen a r e  we l l  known t o  t h e  

Subcommittee from t h e i r  previous appearances. 

F i r s t ,  M r .  Chairman, I would l i k e  t o  address our budget 

t o t a l s  and some important cons idera t ions  a f f e c t i n g  the  t o t a l  

s i z e  of t h e  NASA budget i n  fu tu re  years .  N A S A ' s  appropr ia t ions  

e s t ima tes  for FY 1973 t o t a l  $3,379,000,000. A s  shown by t h e  
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t a b l e  t h i s  t o t a l  i s  a t  approximately the  same l e v e l  a s  t h e  

appropr i a t ions  f o r  t he  p a s t  two years .  

( i n  thousands) 

FY 1 9 7 1  FY 1972 FY 1973 

Budget Plan: 

Research & Development $2,542,362 $2,507,700 $2,600,900 
Construct ion of F a c i l i t i e s  28,755 52,700 77 , 300 
Research & Program Management 722,134 726,387 700,800 

Tota l  Budget Plan 

N e t  Adjustments 

$3,293,251 $3,286,787 $ 3 , 3 7 9 , 0 0 0  

+19,368 +11,248 --- 
Tota l  Appropriations $3,312,619 $3,298,035 $3,379,000 

The b a s i c  ob jec t ives  and most of t he  programs on which our 

FY 1973 budget i s  based a r e  t h e  same a s  presented by NASA l a s t  

year and approved i n  t h e  Fy 1972  a u t h o r i z a t i o n s  and appropr ia t ions .  

With a few important exceptions--which I w i l l  discuss-- t h e  

FY 1973  es t ima tes  provide the  funds needed i n  FY 1973  t o  c a r r y  

forward and support  t h e  programs presented t o  t h e  Subcommittee 

i n  previous years.  

B u t  t h e  d i f f e rence  i s  fundamental. W e  have reconfigured 

our plans s o  t h a t  a s u b s t a n t i a l l y  higher l e v e l  of appropr ia t ions  

w i l l  not be requi red  i n  fu tu re  years  t o  complete t h e  programs 

i n  our F Y  1973  budget and t o  continue over t h e  years  a u se fu l  
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and s i g n i f i c a n t  program of new p r o j e c t s  i n  space sc ience ,  ex- 

p l o r a t i o n ,  and p r a c t i c a l  a p p l i c a t i o n s ,  i n  advanced technology, 

and i n  ae ronau t i c s ,  

The program a s  planned l a s t  year would have requi red  NASA 

appropr i a t ions  i n  f u t u r e  years  t o  approach $4 b i l l i o n  per year.  

Run-out costs alone,  i . e . ,  t h e  c o s t s  t o  continue and complete, 

without  new s t a r t s ,  t he  program as  then planned would have r i s e n  

t o  $3.7 b i l l i o n  i n  FY 1973 and $3.95 b i l l i o n  i n  FY 1974. 

The program a s  now planned has es t imated run-out costs 

of $3.37 i n  FY 1974, $3.3 b i l l i o n  i n  FY 1975, $3.2 b i l l i o n  i n  

FY 1976, and $3.1 b i l l i o n  i n  FY 1977, What t h i s  means i s  t h a t  

under t h e  rev ised  plan w e  w i l l  be a b l e ,  by proper ly  phasing-in 

the  s t a r t  of needed f u t u r e  new programs, t o  hold t o t a l  NASA 

appropr ia t ions  i n  f u , t u r e  years  t o  approximately the cu r ren t  

t o t a l  appropr i a t ions  l e v e l  i n  cu r ren t  d o l l a r s .  The c h a r t  

a t t ached  t o  my statement shows g r a p h i c a l l y  t h e  d i f f e rence  

between t h e  previous and present  plans.  

The previous NASA plan,  i f  carried o u t ,  w o u l d  i n  e f f e c t  

have "committed" the na t ion  e i ther  t o  a higher NASA budget 

i n  f u t u r e  years ,  o r  t o  the  waste from terminat ion of pro- 

grams i n  mid-stream t h a t  would r e s u l t  i f  t h e  Pres ident  and 

Congress found it impossible t o  provide t h e  higher budgets 

requi red  . 
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The rev ised  plan is ,  I be l i eve ,  more r e a l i s t i c ,  and w i l l  

g ive  t h e  na t ion  a good, v i ab le ,  and balanced program i n  aero- 

n a u t i c s  and space a t  a c o s t  i t  can a f fo rd .  

The rev ised  p lan  is no t  a commitment t o  a constant  NASA 

budget i n  f u t u r e  years .  Changes i n  the purchasing power of 

t h e  d o l l a r ,  a s  wage and p r i c e  l e v e l s  change, w i l l  have t o  be 

recognized. The Pres ident  and Congress may decide t h a t  the 

program a s  nclw planned should be augmented or acce lera ted .  

B u t  under the  rev ised  p lan  the program no longer contains  a 

b u i l t - i n  commitment t o  higher  budget l eve l s .  The dec is ion  can 

be made each year i n  the  review of t h e  proposed appropr ia t ions .  

I s t rong ly  be l i eve  t h a t  t h i s  posture  of a r e a l i s t i c  lonq- 

term plan i n  which the n a t i o n ' s  commitment is  l imi t ed  t o  budqets 

of approximately the  cu r ren t  s i z e  is the proper posture  fo r  

NASA f r o m  the s tandpoin t  of respons ib le  management. I be l i eve  

also t h a t  such a posture should go f a r  i n  a l l e v i a t i n g  the con- 

cerns  t h a t  have been expressed t h a t  i n  enibarking on the  new 

space programs of the 1970's w e  a r e  committing t h e  na t ion  t o  

a program t h a t  it cannot a f fo rd .  

To achieve t h i s  pos ture ,  we have had t o  make some b a s i c  

changes i n  our planning and accept  y e t  another s t re tch-out  of 

t h e  per iod over which our continuing and long-term ob jec t ives  



i n  space exp lo ra t ion  and space sc ience  w i l l  be achieved. 

SPACE SHUTTLE PROGRAM 

The p r i n c i p a l  change has been i n  the  space s h u t t l e  pro- 

gram. The space s h u t t l e  conf igura t ion  w e  now plan w i l l  c o s t  

about $5.5 b i l l i o n  t o  develop, about h a l f  of what t h e  configura- 

t i o n  envisaged l a s t  year would have cos t .  My l e t t e r  of 

January 14, 1972,  repor ted  i n  d e t a i l  on t h e  progress  and re- 

s u l t s  i n  o u r  s t u d i e s  l a s t  year which led  t o  t h e  conf igura t ion  

concept dec i s ions  approved by t h e  Pres ident  on January 5,  1972.  

A s  the  Subcommittee knows, t h e  objec t ive  of t he  space s h u t t l e  

program i s  t o  develop a new type of space veh ic l e ,  one t h a t  can 

be used over and over l i k e  an a i r p l a n e ,  and a s  t h e  model shows, 

even looks l i k e  an a i rp l ane .  The reasons f o r  developing it 

can be summed up a s  follows: 

-- To provide t h e  means f o r  rou t ine ,  quick r eac t ion ,  

and economical access  t o  and r e t u r n  from space. 

The s h u t t l e  w i l l  be used fo r  most of t he  s c i e n t i f i c ,  

a p p l i c a t i o n s ,  and m i l i t a r y  missions i n  space i n  t h e  

1980's  and beyond. 

-- T o  reduce t h e  c o s t  of space opera t ions  s u b s t a n t i a l l y .  

With space programs a t  about cu r ren t  l e v e l s ,  t h e  

t o t a l  savings t o  NASA, DOD, and o ther  u s e r s  of space 
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w i l l  run t o  s e v e r a l  b i l l i o n s  over t h e  decade of 

t h e  1980 ' s .  

-- F i n a l l y ,  t o  assure  t h a t  t h e  United S t a t e s  w i l l  

have a continuing e f f e c t i v e  presence i n  space. 

Without it t h e r e  would be no U .  S.  manned space 

f l i g h t s  a f t e r  the Apollo and Skylab missions a r e  

completed. 

M r .  Chairman, t o  conserve t i m e  I w i l l  no t  d w e l l  longer 

on t h e  s h u t t l e .  A s  these  hear ings  proceed, I a m  s u r e  w e  w i l l  

be d iscuss ing  i n  g r e a t e r  d e t a i l  the  c u r r e n t  s t a t u s  of our 

dec i s ions  on the design of the space s h u t t l e ,  our plans fo r  

proceeding with i t s  development, and t h e  requirements f o r  the 

$200 mi l l i on  requested fo r  FY 1973 i n  "Research and Development" 

and the $27.9 mi l l i on  requested i n  "Construction of F a c i l i t i e s . "  

Before moving on, however, I would l i ke  t o  emphasize t w o  po in t s :  

F i r s t ,  t h e  $5.5 b i l l i o n  development cos t  of t h e  space 

s h u t t l e  included i n  t h e  est imated "run-out" c o s t s  of our 

F Y  1973 program c i t e d  above. A l l  of NASA's c o s t s  i n  f u t u r e  

years  f o r  p u t t i n g  the  s h u t t l e  i n t o  operat ion and using it  

e f f e c t i v e l y  can be accommodated i n  a t o t a l  NASA program and 

budget a t  approximately the cu r ren t  l e v e l  of appropr ia t ion ,  

i n  cu r ren t  d o l l a r s .  
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Second, s t e p s  w e  have taken and a r e  taking on t h e  space 
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s h u t t l e  i n  FY 1972 are f u l l y  i n  accord w i t h  t he  plan and 

approach for the  space s h u t t l e  presented t o  and approved by 

Congress i n  o u r  FY 1972  au thor i za t ions  and zppropr ia t ions .  

T h i s  p lan and approach, you w i l l  recal l ,  w a s  t h a t  w e  would 

proceed i n  FY 1972 with engine development and would continue 

s t u d i e s  o r  i n i t i a t e  development of the  s h u t t l e  i t s e l f ,  depen- 

ding on t h e  progress  i n  t h e  s t u d i e s .  W e  a r e  now approaching 

f i n a l  dec i s ions  on d e t a i l s  of the s h u t t l e  conf igura t ion  and 

w i l l ,  of course, continue t o  keep the Subcommittee c u r r e n t l y  

informed of s i g n i f i c a n t  developments and dec is ion  po in t s  a s  
I' 

EXPLORATJON OF THE OUTER PLANETS 

A second s i g n i f i c a n t  change i n  our p lans  of l a s t  year 

has  been a cutback i n  our planned program f o r  t h e  explora t ion  

of the  outer  p l ane t s .  Las t  year we proposed s t a r t i n g  t h e  

development of an advanced spacec ra f t ,  c a l l e d  TOPS, t o  explore 

a l l  of the  o u t e r  p lane ts - - Jupi te r ,  Saturn,  Uranus, Neptune,  

and Pluto--during the  unique oppor tun i t i e s  f o r  "Grand T o u r "  

missions i n  the l a t e  1 9 7 0 ' s .  T o  m e e t  these launch opportuni- 

t i e s ,  and because of the  advance technology t o  be used, t h i s  

program would have been q u i t e  c o s t l y  and imposed heavy funding 
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requirements i n  t h e  next  few years ,  P a r t l y  f o r  t hese  reasons,  

t h e  Grand Tour program, although h ighly  a t t r a c t i v e  from many 

s tandpoin ts ,  received less than wholehearted support  from 
// .. 

some i n  t h e  s c i e n t i f i c  community and t h e  Congress " GV\ h Jrhc OmR, 
7 FI*$chc< 

W e  have, t h e r e f o r e ,  reduced and r e d i r e c t e d  the  program 

t o  focus i n  t h e  l a t e r  1970 ' s  on J u p i t e r  and perhaps Saturn 

wi th  less expensive spacecraf t .  This  a c t i o n  maintains a 

program of outer  p l ane t  explora t ion  and a s s i s t s  u s  i n  avoiding 

s u b s t a n t i a l  i nc reases  i n  f u t u r e  NASA budgets. 

NUCLEAR PROWLS ION PROGRAM 

A t h i r d  s i g n i f i c a n t  change i s  i n  t h e  nuclear  propulsion 

program. As reported i n  my l e t t e r  t o  the Subcommittee of 

January 24, 1972, w e  have decided t o  terminate  the  NERVA 

program f o r  developing a 75,000-lb. t h r u s t  nuc lear  rocket  

engine,  Under l a s t  y e a r ' s  budget w e  have been i n  a holding 

p o s i t i o n  i n  t h i s  program t o  see whether development of t h i s  

engine should be r e s u m e d ,  The s t r e t ch -ou t  i n  our f u t u r e  plans 

necessary  to avoid l a r g e  budget i nc reases  i n  f u t u r e  years  

served t o  push even f a r t h e r  i n t o  the fu tu re  the  e a r l i e s t  

t imes w e  could hope t o  mount missions t h a t  would use the 

NERVA engine. This  f a c t ,  together  with the  need t o  hold our 

budget l eve l  down i n  t h e  1970 ' s ,  l e d  u s  t o  t h e  conclusion t h a t  

C d \ \  .cL& 
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re ins ta tement  of NERVA development could not  be j u s t i f i e d  

and t h a t  t h e  e x i s t i n g  development c o n t r a c t s  should be t e r m i -  

nated.  

However, w e  have no doub t  b u t  t h a t  there  w i l l  u l t ima te ly  

be a need for nuclear  propuls ion i n  the  space program. The 

investment over t h e  years  i n  nuclear  propulsion technology 

development and i n  the  NERVA program has provided l a s t i n g  

va lues  i n  preparing ourselves  f o r  the time a nuc lear  engine 

i s  required.  
b S  1 ;&*LA P N \ W &  

Cancel la t ion  of t h e  Grand Tour missionsAhas introduced 

the  new class of f u t u r e  missions f o r  which a smaller  nuclear  

rocke t  engine,  much smaller than NERVA, may be p a r t i c u l a r l y  

w e l l  s u i t e d :  the  f i r s t  missions with r e l a t i v e l y  small space- 

c r a f t ,  t o  the m o s t  d i s t a n t  of t h e  outer  planets--Uranus, 

Neptune, and Pluton Now t h a t  we  w i l l  m i s s  the unique oppor- 

t u n i t y  f o r  t h e  g r a v i t y  a s s i s t e d  Grand Tour missions,  a new 

high energy propuls ion system w i l l  be needed t o  reach t h e s e  

p l ane t s .  For t h i s  reason, w e  have included $8.5 mi l l i on  i n  

our E T  1973 budget t o  proceed w i t h  AEC i n  def ining a nuclear  

rocket  engine i n  the  15,000-20,000-lb. thrust c l a s s  and con- 

duct ing t h e  trade-off s t u d i e s  necessary to e s t a b l i s h  the 

p r e f e r r e d  propuls ion system for missions t o  these  d i s t a n t  

p l ane t s  some t i m e  i n  t h e  1980's.  

&y d r  wcxkc*.c/d, 

(* I ;k 173 y r a e r )  
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AERONAUTICS 

The f i n a l  major change i n  our program f r o m  l as t  year i s  

the increased emphasis we are placing,  wi th in  OUT t o t a l  budget,  

on aeronaut ics .  During the  past year w e  have completed a j o i n t  

s tudy with t h e  Department of Transportat ion of C i v i l ,  Aviat ion 

Research and Development. This study, known as the  CARD study, 

i d e n t i f i e d  h igh  p r i o r i t y  needs such as noise  abatement and 

relief of a i r p o r t  congestion and spelled o u t  t he  impressive 

economic b e n e f i t s  r e s u l t i n g  from t h i s  n a t i o n ’ s  pos i t i on  of 

world l eade r sh ip  i n  c i v i l  av ia t ion .  The cont r ibu t ion  and 

need for research and advance technological  development i n  

aeronaut ics  t o  meet these  needs and maintain our pos i t i on  of 

l eade r sh ip  w a s  w e l l  documented. 

For example, i f  our request  i s  appoved,  w e  w i l l  in ten-  

s i f y  ou r  efforts on the QUESTOL program--the name w e  ncIw g ive  

t h e  program f o r  t he  development of an experimental  q u i e t  

2 4 s h o r t  take-off and landing research a i r c r a f t  w e  are s t a r t i n g  

i n  Fy 1972. W e  w i l l  a l s o  begin work on an engine modif icat ion 

kit-using new technology developed by NASA,DOT, and industry--  

which can permit a i r l i n e s  t o  reduce the object ionable  noise  of 

older j e t  engines.AThese are b u t  two elements of the c l e a r l y k k  

la id  out  program w e  have developed to attack the top pr ior i ty  

wc hue & @yc mtdk ~ - s k ~ ~ c p I z  L+ ;tl, L.LJ 

3 bL-st: 

problems facing the  na t ion  i n  c i v i l  and m i l i t a r y  aeronaut ics .  
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W e  b e l i e v e  t h a t  t h i s  program i s  responsive t o  t h e  s t rong 

urgings of Committees of Congress t h a t  more and b e t t e r  

focussed a t t e n t i o n  be given t o  aeronaut ics .  

Roy Z j - c c k S o -  4 X p c  4 < * a s .  

CONTINUATION OF SPACE FLIGHT PRWECTS UNDERWAY 

Now, M r .  Chairman, I would l i k e  t o  review b r i e f l y  t h e  

major space f l i g h t  programs approved i n  previous years  which 

a r e  included i n  our FY 1973 budget :  

-- The Apollo program w i l l  be completed i n  FY 1973.  

Apollo 1 6  now scheduled f o r  launch A p r i l  16 ,  and 

Apollo 17, t h i s  December, w i l l  make the  l a s t  Apollo 

s c i e n t i f i c  expedi t ions  t o  the  moon. W e  be l i eve  

t t hese  missions w i l l  surpass  even t h e  spec tacular  

r e s u l t s  of Apollo 15 i n  adding e n t i r e l y  new dimen- 

s ions  t o  our understanding of the moon and i t s  

s ign i f i cance  f o r  a be t te r  understanding of t h e  e a r t h .  

-- Skylab, our experimental  space s t a t i o n ,  now i n  the 

c r u c i a l  q u a l i f i c a t i o n  phase of development, w i l l  be 

placed i n  o rb i t  i n  1973 f o r  o u r  a s t ronau t s  t o  con- 

duct  t he  wide range of planned experiments i n  e a r t h  

resources ,  solar  astronomy, medical, and,other f i e l d s .  
3 
'I 0 

-- Mariner 9 i s  ncrJlr d a i l y  sending back e x c i t i n g  new 

information on the  p l ane t  M a r s .  A s  I w i l l  mention 
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l a t e r ,  i n  a real  sense we a r e  discovering,  with t h i s  

information, a new p l a n e t ,  much d i f f e r e n t  from what 

w a s  known or  expected from ground observat ions and 

the  r e l a t i v e l y  b r i e f  glimpses from Mariners 4 and 6. 

-- Vikinq i s  on schedule t o  make our f i rs t  landings on 

M a r s  i n  1976 w i t h  s c i e n t i f i c  instruments  t h a t  should 

make another  g i a n t  leap i n  o u r  understanding of t h i s  

p l ane t  and i t s  s i m i l a r i t i e s  and d i f f e rences  from the 

ea r th .  The most r ecen t  information from Mariner 9 

has g r e a t l y  increased t h e  p o s s i b i l i t y  t h a t  some form 

of l i f e  may be found on M a r s .  ~ a J ( t \ e  - w o R e  
c O J L  I 1  7, q'w- 

-- Pioneer F and G w i l l  be man's f irst  missions through 
&-20Ak m**s 

t h e  a s t e r o i d  b e l t A t o  J u p i t e r  and w i l l  be the f i rs t  

man-made o b j e c t s  t o  escape from the  s o l a r  system 

w i l l  swing by Venus t o  Mercury i n  1973, and i n  1974 

and 1975 Hel ios ,  our cooperat ive p r o j e c t  w i t h  W e s t  

Germany, w i l l  f l y  t h r e e  q u a r t e r s  of t h e  way t o  the  

sun t o  make t h e  c l o s e s t  s o l a r  observat ions ever made. 

-- Orbitinq observa tor ies  w i l l  continue t o  push back t h e  

f r o n t i e r s  of t h e  cosmos w i t h  t h e i r  observat ions of 
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f e a t u r e s  of t h e  universe  t h a t  a r e  i n v i s i b l e  f r o m  t h e  

surface of the ea r th .  OAO-2, launched more than  t h r e e  

years  ago, i s  s t i l l h h a r d  a t  w o r k .  OAO-C, w i t h  a 
4 

d i f f e r e n t  and more complex se t  of u l t r a v i o l e t  messuring 

instruments ,  w i l l  be launched t h i s  summer. Develop- 

ment of t h e  new High Energy Astronomical Observatory 

(HEAO) t o  look sys t ema t i ca l ly  a t  t he  mysterious X-and 

gamma-ray sources  deep i n  the universe  w i l l  proceed, 

aimed a t  launches i n  1975 and 1977. W e  w i l l  a l s o  

proceed a s  planned with OS0 I, the  advanced s a t e l l i t e  

to observe t h e  sun, bu t  have defer red ,  a t  l e a s t  f o r  ~ 

05.0 A& now, work on f u r t h e r  s a t e l l i t e s  i n  t h i s  s e r i e s .  Ds.0. 

-- Last--in order i n  my statement b u t  perhaps f i r s t  i n  

importance--are & a p p l i c a t i o n s  s a t e l l i t e s :  

@ The launch, e a r l y  t h i s  summer, of ERTS-A, t h e  

f i r s t  experimental  ea r th  resources survey 

s a t e l l i t e ,  w i l l  be a major milestone i n  the  

development of p r a c t i c a l  u s e s  of space. The more 

than 300 experiments w i t h  ERTS da ta  planned by 

over a dozen agencies  will represent  t h e  most 

massive e f f o r t  t o  da te  t o  explore  experimentally 

t h e  d i r e c t  u s e s  and b e n e f i t s  of space f o r  men 

on e a r t h .  
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0 The p r a c t i c a l  u s e s  of weather s a t e l l i t e s  w i l l  

continue t o  be pushed wi th  t h e  launch of t h e  f i r s t  

S M S  s t a t i o n a r y  weather s a t e l l i t e ,  f u r t h e r  sensor  

experimentatio:? w i t h  N i n - b u s  s a t e l l i t e s ,  and 

i n i t i a t i o n A o f  development of T I R O S  N - - t h e  only 
-t.h:r C U - , ~  q e a R  

new space p r o j e c t  included i n  t h e  FY 1973 budget-- 

t o  incorporate  the advances of r ecen t  years  i n t o  

t h e  n a t i o n ' s  ope ra t iona l  weather s a t e l l i t e  system. 

0 I n  the communications f i e l d ,  advanced technology 

and u s e r  experiments will be conducted wi th  ATS F, 

and ATS G.  

Before c los ing ,  M r .  Chairman, I would l i k e  t o  mention 

s e v e r a l  matters which I be l i eve  w i l l  be of i n t e r e s t  t o  the  

Subcommittee. 

U.S,-USSR COOPERATION 

The f i r s t  concerns o u r  e f f o r t s  toward more meaningful 

cooperat ion w i t h  the  Soviets .  A s  the Subcommittee has been 

advised,  we have made what appears  t o  be good progress  i n  

s e v e r a l  a reas .  W e  have s e t  up  three j o i n t  working groups 

i n  t h e  f i e l d s  of near-ear th  space, t h e  moon, and t h e  p l a n e t s ;  
0 - 0 6) 

s a t e l l i t e  and rocket  meteorology; and s tudy  of t h e  n a t u r a l  

environment, W e  have exchanged luna r  samples, and i n  the 

p l a n e t a r y  f i e l d ,  we have arranged for d i r e c t  t e l e t y p e  
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communications t o  exchange f ind ings  of s p e c i a l  i n t e r e s t  by 

t h e  Soviet  Mars 2 and 3 and t h e  U . S ,  Mariner 9 missions. 

W e  have a l s o  had a series of d e t a i l e d  t e c h n i c a l  d i s -  

cussions on the  design of conpat ible  systems which would permit 

f u t u r e  U.S. and Sovie t  manned spacec ra f t  t o  rendezvous and 

dock wi th  each o ther  f o r  rescue or  o the r  purposes. There 

have been t echn ica l  d i scuss ions  of t he  p o s s i b i l i t y  of an 

e a r l y  experimental  mission i n  which an Apollo spacec ra f t  would 

rendezvous and dock with a Soviet  Salyut-type space s t a t i o n .  

N o  dec is ion  has  been made on conducting such a mission but  

we a r e  taking the  s t e p s  necessary t o  preserve t h e  opt ion f o r  

using surp lus  A p o l l o  and Saturn I B  hardware f o r  t h i s  purpose. 

CIVIL SERVICE PERSONNEL 

The amount requested f o r  Research and Program Management, 

$700.8 mi l l i on ,  is  $25 mil l ion  l e s s  than the  FY 1972 budget 

plan.  This  r eques t  r e f l e c t s  a reduct ion of 650 p o s i t i o n s  i n  

FY 1973 i n  a d d i t i o n  t o  t h e  FY 1972 reduct ion of 850 made l a s t  

year a f t e r  our FY 1972 budget had been approved by t h e  Congress. 

These reduct ions,  i n  e f f e c t ,  represent  t h e  app l i ca t ion  t o  NASA 

of t h e  5% across-the-board reduct ion i n  personnel ordered by 

t h e  Pres ident  l a s t  August. We had hoped t o  accomplish these  

reduct ions  by a t t r i t i o n ,  bu t  it now seems c l e a r  t h a t  re- 

duction-in-force a c t i o n s  w i l l  be necessary a t  almost every 
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NASA Center and a t  Headquarters. 

These m o s t  r ecen t  reduct ions ,  t o t a l l i n g  1 ,500 ,  come on 

t h e  h e e l s  of t h e  1 ,500  reduct ion previously planned i n  o u r  

FY 1972  budget and ye t  another 1 , 5 0 0  reduct ion the year be- 

fo re .  W i t h  our o v e r a l l  budget l e v e l  and program now s t a b i l i z e d ,  

I be l i eve  t h a t  our c i v i l  s e r v i c e  employment should l ikewise be 

s t a b i l i z e d  a t  t he  26,850 p o s i t i o n  level. we w i l l  reach a t  the 

end of FY 1973. M r .  Richard C .  McCurdy, t h e  Associate  Ad- 

m i n i s t r a t o r  f o r  Organization and Management, w i l l  be pleased 

t o  d i scuss  w i t h  the  Subcornmitt-ee t h e  r e s u l t s  of h i s  s tudy of 

N A S A ' s  i n s t i t u t i o n a l  base and personnel requirements a s  these  

hear ings  proceed. The proper and e f f i c i e n t  management of NASA 

a s  an i n s t i t u t i o n  i s  one of our most important continuing 

concerns. 

IMPORTANCE OF THE NASA PROGRAM 

I n  conclusion, M r .  Chairman, I would l i k e  t o  devote a 

few m i n u t e s  t o  summarize our views on t h e  importance of our 

programs i n  ae ronau t i c s  and space. 

I n  the  a l l o c a t i o n  of funds t o  support  t he  multi tude of 

Federal  agencies  and programs each year, hard  dec is ions  are 

made based upon an o v e r a l l  cons idera t ion  of n a t i o n a l  p r i o r i -  

t i e s  and needs. And on t h i s  b a s i s ,  t h e r e  a r e  some who urge 

sharp  reduct ions  i n  N A S A ' s  program. B u t ,  when w e  consider  
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I 
t h e  very r e a l  b e n e f i t s  of NASA's program--in advancing 

s c i e n t i f i c  knowledge, ir. exp lo ra t ion ,  i n  t h e  p r a c t i c a l  ap- 

p l i c a t i o n s  of aeronaut ics  and space,  and perhaps most 

important ly  i n  meeting the  need f o r  t h e  United States t o  

have a cont inuously advancing technology--and when w e  con- 

s ider  t ha t  the  NASA por t ion  of the  o v e r a l l  Federal  Budge t  

f o r  FY 1973 amounts t o  less than 1.3 percent ,  I dm f i rmly  

convinced t h a t  NASA we l l  j u s t i f i e s  i t s  present  place i n  any 

ob jec t ive  ranking of na t iona l  p r i o r i t i e s .  

L e t  me review some of t h e  d i f f e r e n t  kinds of b e n e f i t s  

r e s u l t i n g  from our programs i n  aeronaut ics  and space. 

I n  exp lo ra t ion  and science the b e n e f i t s  a r e  usua l ly  long- 

t e r m  i n  na ture ,  bu t  a r e  nonetheless  r e a l .  Take, fo r  example, 

Mariner 9,  w h i c h  has been o r b i t i n g  Mars for t h e  l a s t  3;s months 

and has acquired a wealth of outs tanding s c i e n t i f i c  da ta  on 

t h a t  p l a n e t  and has unravel led a nuniber of mysteries which 

have in t r igued  the  earth-based s c i e n t i s t s  f o r  cen tu r i e s .  I 

w i l l  take a moment t o  t r y  t o  expla in  why t h i s  is  important. 

From Mariner 9 ' s  numerous high r e s o l u t i o n  p i c t u r e s  of 

t he  Martian su r face ,  a number of close-up views of i t s  two 

moons, and almost continuous measurement of t he  changing 

atmospheric condi t ions  on Mars, a completely new p i c t u r e  of 

t h e  p l a n e t  i s  now emerging. It appears t h a t  both the su r face  
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and t h e  atmosphere of Mars a r e  extremely dynamic. Abundant 

evidence has  accumulated suggesting t h a t ,  l i k e  t h e  e a r t h ,  

M a r s  i s  v o l c a n i c a l l y  a c t i v e  and some t i m e  during i t s  h i s t o r y  

may have witnessed l a r g e  outpourings of gases  and l i q u i d s  

which have been t h e  basic bui ld ing  blocks of l i f e  on the  e a r t h .  

Calderas ,  f a u l t y  t e r r a i n s ,  deep canyons , and dried-up mean- 
C\lc, lc~no mhm-% G P 4  

dering r i v e r s  c l e a r l y  seen i n  the t e l e v i s i o n  p ic tures ,  a l l  

po in t  t o  a continuously evolving Mars whose h i s t o r y  may have 

been completely d i f f e r e n t  f r o m  t h a t  of t h e  moon and may be 

folluwing t h a t  of t h e  earth, b u t  a t  a slower pace because it 

i s  a smaller p l ane t .  

A major problem facing p h y s i c i s t s  studying the  e a r t h ' s  

atmosphere a t  the present  t i m e  is what w i l l  be t h e  e f f e c t  of 

changes i n  t h e  e a r t h ' s  atmosphere on the  g loba l  climate. The 

problem i s  complex for t h e o r e t i c a l  a n a l y s i s  because of our 

poor understanding of t h e  mechanism by which a cooling or  

hea t ing  of the  e a r t h  w i l l  inf luence t h e  dynamics of the 

atmosphere and whether the dynamic& ef fec t#  may no t  be 

l a r g e  enough t o  offset  t h e  i n i t i a l  change i n  temperature. 

Now, f o r  t h e  f i r s t  t i m e ,  we seem t o  have a c t u a l l y  witnessed 

t h e  cause and e f f e c t  of t h i s  phenomenon on Mars and w i l l  

be a b l e  t o  extend t h e  r e s u l t s  t o  ga in  a bet ter  understanding 
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of changes that may occur t a d b  earth. As you know, Mariner 9 

reached Mars at a time when an extensive dust storm was raging 

over the whole planet. The numerous temperature and pressure 

measurements carried out by Mariner 9 on the atmosphere and sur- 

face of Mars during and after the dust storm will also be a direct 

input to our understanding of the behavior of our ownAatmosphere. 

I have taken the time to go into this, Mr. Chairman, because 

eaub's  

it shows that even our most remote activities in space have a 

real relevance to problems on earth. 

To continue, in our space applications weather satellites, 

communications satellites, and, in the future, earth resources 

satellites -- the direct benefits can be measured almost imme- 
diately in terms of dollars, or convenience, or even in t e r m s  

of human lives saved. 

Then there are the direct benefits of advanced aeronautical 

and space technology. To meet the pressing social problems of 

our times requires above all a sound economy operating at a 

high level of employment to generate the tax revenues required 

at all levels of Government. To maintain such an economy in a 

competitive world, we must increase our productivity year after 

year, decade after decade. The only way in the long-term to keep 

increasing our productivity is through advancing our technology. 

I know of no other activity which has done and can do 

as much to keep the U . S .  strong in advanced technology as 
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N A S A ' s  programs i n  space and aeronaut ics .  Maintenance of 

technologica l  l eade r sh ip  is  a long-term matter. It  takes  

many years  f o r  new technology t o  have i t s  e f f e c t s  on the  

economy. B u t  the  problem is  before u s  now. In  1971,  t he  

United States  f o r  the f i r s t  time had an annual t r a d e  d e f i c i t ,  

a n e t  t o t a l  d e f i c i t  of over $ 2  b i l l i o n .  B u t  t h i s  d e f i c i t  

would have been t h r e e  t i m e s  t h a t  amount had it not  been f o r  

t h e  favorable  balance of t r ade  of almost $4 b i l l i o n  the  

United S t a t e s  achieved i n  the  aerospace f i e l d .  

F i n a l l y ,  t h e r e  a r e  many i n d i r e c t  b e n e f i t s  of N A S A ' s  pro- 

grams which a r e  o f t e n  r e f e r r e d  t o  a s  " sp ino f f s "  or  "technology 

t r ans fe r s . "  Such b e n e f i t s  f l o w  i nev i t ab ly  f r o m  o u r  work i n  

advanced research and development. Some a r e  q u i t e  pred ic tab le .  

The r e l e n t l e s s  demands placed upon the  American computer in-  

d u s t r y  t o  meet t h e  needs of t h e  space program, f o r  example, 

challenged tha t  indus t ry  t o  advance both i t s  hardware and 

t h e  programming and cont r ibu ted  g r e a t l y  t o  i t s  dominant 

p o s i t i o n  i n  world markets. 

S imi l a r ly ,  w e  know f r o m  o u r  s t u d i e s  t h a t  NASA con t r ac to r s  

having both aerospace and commercial product d i v i s i o n s  regu- 

l a r l y  t r a n s f e r  t h e  new c a p a b i l i t i e s  developed under NASA c o n t r a c t s  

t o  t h e i r  commercial product l i n e s .  For example, t h e  Chrysler 
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Corporation r e p o r t s  t h a t  an e l e c t r o n i c  i g n i t i o n  system now 

i n  use i n  1972 Chryslels--which system e l imina tes  the po- 

t e n t i a l l y  troublesome d i s t r i b u t o r  and breaker po in t s  and t h e  

condenser--is a "spinof f 'I of technology developed i n  the  space 

program. With your permission, M r .  Chairman, I would l i k e  t o  

submit f o r  t h e  record the  complete Chrysler r e p o r t ,  w i t h  the  

observation t h a t  t h i s  company is j u s t  one of the  thousands 

that have worked on NASA programs. 

Other i n d i r e c t  b e n e f i t s  of our programs i n  aeronaut ics  

and space would have been less predic tab le .  For example, a 

new rubber-l ike ma te r i a l ,  o r i g i n a l l y  developed by t h e  J e t  

Propulsion Laboratory during research t o  develop an improved 

binder  f o r  s o l i d  rocket  p rope l l an t s ,  has t he  p o t e n t i a l  of 

serving a s  a g r e a t l y  improved ma te r i a l  fo r  patching concrete  

roads. This ma te r i a l ,  which drys f a s t e r  and is e a s i e r  t o  apply 

than present  ma te r i a l s ,  i s  now being t e s t e d  by the Ca l i fo rn ia  

Division of Highways and, I understand, w i l l  soon be t e s t e d  

here  i n  t h e  D i s t r i c t  of Columbia. bby L~SC old A < W e a  4 c f ( q , b C ( ~ s c  
0:l iq p""hJ'.:ny' hC**3 p d u A u r t Z  

I n  the course of these  hear ings ,  Mr. Chairman, we w i l l  

be g lad  t o  r e p o r t  f u r t h e r  on our e f f o r t s  t o  encourage the u s e  

of space technology i n  other f i e l d s  and t o  i d e n t i f y  the  

i n d i r e c t  b e n e f i t s  of our programs. 
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CONCLUSION 

I n  summary, M r .  Chairman, our FY 1973 es t imates  support  

a balanced and forward-looking program i n  aeronaut ics  and space 

which w i l l  over t he  years  have s i g n i f i c a n t  b e n e f i t s  t o  the 

United S t a t e s ,  I n  the  space s h u t t l e  program, we have t h e  key 

element f o r  p r a c t i c a l  and economical f u t u r e  uses of space, 

And w e  have an o v e r a l l  program plan w h i c h  does not  cdmmit the 
I 

nat ion  t o  a higher  l e v e l  of appropr ia t ions  i n  f u t u r e  years .  

Mr. Chairman, t h i s  concludes my prepared statement.  
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